


10th Class 2018 
Math (Science) | Group- 

! (Part-l) 
2. __Write short answers to any SIX (6) questions: (12) 
(i) Solve by factorization: 


x? ~%-—~20=0 










Max. 





Given, | 
x*—~x-~20=0 
By factorization method, 
x? - 5x + 4x20 =0 
X(X — 5) + 4(x ~ 5) = 0 
(x + 4)(x-5)=0 
For the both values of ‘x’: 


Firstly, 
X+4=0 
KE 4, 
and x-5=0 
K=5 


So, {~4, 5) Ans 
(il) Define radical equation, 
An equation involving expression under the radical 
sign is called a radical equation. 
(ili) Find the discriminant of the following equation: 
| 6x* -8x+3=0 
Ans 6x? — 8x+3=0. 
Here, a=6, b=-8, c=3 
Discriminant = b? — 4ac 3 
(-8)* — 4(6)(3) 
= 64 <-72 


= ~8 
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(iv) Evaluate:  (1-@-%)' 
EGS Given, (1 -@- 2). a 
=[1-(@+ 2)? > 0 
Using 1+o+07=0 a. 


= 128 2 
(v) Without solving, find the sum and the product: of the 
| roots of quadratic equation: x?-5x+3=0. ~ | 
EGS Here, a=1,b=-5,c=3 | 
Sum of the roots, | 


-(~5) 
1 
| 
aad | 

5: 


il : 


P S = 
Product of the roots, 


Ps ap =e 


OQ. 


=7 
P=3 . oT 
(vi) | Use synthetic division to find the quotient and the 
remainder when: (4x° — 5x + 15) + (x+ 3} 
P(x) = 4x9 — 5x + 15 
= 4x3 + Ox? — 5x +15 | 
Here, -x-a=x+3°° 
~a=3 
— on 
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4 0 (5: 15, 
W~3/) =-12.. 36 °-93 
4 12 +31: 1-78 
i Bt 
Remainder (R) = 
(vil) Find the value of f p, i the ratios 2p + 5: i +4 and3, 7 
| are equal, 
Given condition, 
2p +5:3p+4=3:4 
2p+5 3 
a 8p +44 
—— 4(2p +5) = 3(3p + 4) 
8p + 20 = 9p + 12 
— Bp 9p = 12 - 20 
—p=-8 | 
 p=B 
(viii) Define joint variation. . 
A combination of direct and inverse variations of one 
or more than one-variable forms joint variation. — 
(ix) Find a third proportional to: a? — p2 , a~b! 
E> Let i, = third proportional . | 
*—b*:(a-b)::(a-b)ik 
oe of Extremes = Product of Means — 
x(a? - b?) = (a — b)(a ~ b) 
_ (a - b)(a —b) 
, _ (a? sa b2) 
bs (a > b)(a — b) 
(a + b)(a - b) 
a-b 
a+b 



















X= 
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3. Write short answers to any SIX (6) suestans: 12. 
(i) Defi ne improper fraction. 


EMS A rational fraction en with D(x) # 0 is called an - 


improper fraction, if degree of the polynomial N(x) is 
greater or equal to the degree of the polynomial D(x). 
For example: | 
5x 3x2 +2 6x4 a ae a 
KF 2° E+ 74.12 °C + T° 2 
(ii) Defi ine rational fraction. 


CaS An expression of the form ae where N@) and D(x) | 


-are polynomials i in x with real coefficients, is ‘called a rational 
‘fraction. The polynomial DQ) #0 in the maeaeeen 
_ For pens | 








x2 +3. 
: NF and + 1(x +2)" 
(iii) ° FX ={1, 4,7, 9}, Y ={2, 4, 5; 9}, then find X U Y. 
EB xuY=({1, 4,7, 9 {2, 4, 5, 9} 


. = {1,2, 4, 5,7, 9. ? 
(iv) If A= {a, b}, B= = {c, d}, then find Ax Band Bx A. 
MP A= {a,b} | 
| 'B = {c, d} 
Ax B= fa, b} x {c, 


d} 
_ = {(a,c), (a, 9), (b, ©), (, d)} 
Bx A={c, d} x-{a, b} 
= {(c, a), (¢, b), (d, a), (d, b)} 
(v) Define domain set of relation. a 
EXE Domain set of relation denoted by Dom R is the: ‘set 
consisting of all the first elements of each ordered pair in 
the relation. 
(vi) Find aand b if (a — 4, b — 2) = (2, aie 
IMS Given, (a—4, b - 2) = (2, 1) 
By comparing both sides, we get 
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and b—2= 


vii) Define arithmetic mean. 

Arithmetic mean (or simply. called mean) is g 
measure that determines a value (observation) of the’ 
variable under study by dividing the sum of all values 
(observations) of the variable by their number | of 


observations. We denote arithmetic mean by X. In 
symbols, we define 


Arithmetic Mean = X = 2A 


_ (viii) Find arithmetic mean: 12, 14, 17, 20, 24, 29, 35, 45. 
The arithmetic mean is 


n 
x 12 + 14+ 17+20+24+29+ 35445 
CuO 
8 


X= 245 


(ix) The salaries of five teachers in rupees are as: 
11,500, 12,400, 15,000, 14,500, 14,800, find range. 
The maximum value: 
X., = 15,000 
The minimum value: 
X, = 11,500 
Range =X, ~ X, 





= 15,000- 11,500 
= 3,500 
a ee ee ee 
4 Write short answers to any SIX (6) questions: (12) 
(0 Define degree. 
EMS if we divide the circumference of a circle into 360 
equal arcs, then the angle subtended at the centre of the circle 
by one arc is called one degree, and is denoted by 1°. 
(ii) ~~ Convert 25°30’ to decimal degree. 
j ie) 
ESS 25°30’ = 25° + (35) 
= 25° + 0.5° 
= 25.5° 
(iii) Find ‘7, when @=180°, r=4.9cm. 


i> @ = 180° x 7ans 


6 = x radians 
As we know that, 


1=15.4cm 

{iv) Define obtuse angle. 
EMS An angle which is greater than 90° is called obtuse 
angie. 
(v) Define circular area. 
| ESS> The area bounded by the circumference of the circle is 
_ called circular area xr is the circular area of a circle of radius r. 
_ (vi) Define length of tangent. 
| [> The length of a tangent to a circle is measured from 

the given point to the point of contact. 





Define an arc of the circle. ' 
An arc of a circle is any portion of its circumferencg 
(viii) What is meant by sector of a circle? 

A sector of a circle is the plane figure boundeg by 


two radii and the arc intercepted between them. 
(ix) Define circum circle. 





(vii) 


The circle Passing through the vertices of triangls 
ABC is known as circum circle, it radius as circum radius 
and centre as circum centre. 


- (Part-Il) 


NOTE: Attempt THREE (3) questions in all. But questi 
No. 9 is Compulsory. 


Q.5.(a) Solve the equation: (4) 
x‘ —~ 13x? + 36 =9 
Ans x* — 13x? + 36 = 0 | 
x* — Ox? — 4x2 + 36 = 0 


x*(x? — 9) ~ 4(x2 9)=0 
(x? ~ 9)(x? 4) =0 


On 


x*-9=0 x*-4=9 

x? = al bry. 

Xx=i3 : xX = +2 
S.S = {+3, +2 


(b) Prove that: x3 + y3= (X + y)(x + @y)(x + @y). (4) 
Ans3 R.H.S = (x + y)(x + @Y)(x + wy) 

= (X + y)[x? + @2xy + @xy + w*y?] 

= (k + yx? + (w? + w)xy + wy] 

= (x + y)[x? + (—1)xy + (1)y?] 

= (x + y)(x? — xy + y2) 

= xe ~ y 


=LHS 








| — X+2y x+2z,  , 
_ Q.6.(a) Find value of 7 — ay * x - 22 by using theorem 
. . . 4 
of componendo-dividendo, if x = as : (4) 





_ 4yz 
| [IMS Given, X= Vez 
2y(2z) 


By using theorem of componendo-dividendo, 
x+2y 2z+ytz . 
x-2y 2z-y-z 
x+2y 3zt+y ” 
x-2y z-y | tH) 


! = 
Now, x yrz 


By using theorem of componendo-dividendo, 


x+2z 2y+yrtZ 
x-2z 2y-y-z 


Xx+2z_ Sy tz . 
—- = (ti) 
x-2y y-2Z 


By adding (i) and (ii), 
x+2y x+2z_Szty, sytz 
x - 2y x-2y z-y y-z 


_ 2(z-y) 
(z - y) 

=2 
ak a ee ee eS 
(b) Resolve into partial fractions: (4) 

eee _ 
(x — 1)(x + 2)? 
ANS, Let, 
9 A B C 


(x + 2)°%(x—1) x+2*(x+2 x 
By multiplying (x + 2)?(x — 1), we get ) 
9 = A(x + 2)(x — 1) + B(x — 1) + C(x + 2)? (i) 
9 = A(x? +x~- = + B(x—1) + C(x? +4x+4) (ii) 
As, xXx+2= 

za 

Put x=-2. in (i), 
9 = A(-2 + 2)(-2 - 1) + B(-2 -1)+C(-2+ of 
9=0-3B+0 


x-1=0 
x= 
Put x = 1 in (i), 
9=A(i+2)(1 —- 1) + B(1.- 1) + C(1 + 2)? 
9=0+0+C(3)? 
$=9C 


9 
g = 9C 


=> [C= 14] 


By comparing the coefficients of x? from (ii), 
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(0SAtC 

By putting the value of ©, 
Q= A +4 

=» [As-1 

By putting the values of A, 8, C, we get 


So, : 
9 oe i a 
(x= 1)(x + 2)? ~ X= 1" x2 Or ay 
Q.7.(a) If A = {1, 2, 3, 4, 5, 6}, B= = {2, 4, 6, 8}, Cs (1, A, ti), 
then prove that Aq(BUC) = (AnB)U(AmC), (A) 
EM 1.H.S = An(BUC) 
= An[{2, 4, 6, 8} (1, 4, 8)] 
Anf{1, 2, 4,6, 8)] 
= {1, 2,3, 4, 6, 6} {t, 2,4, 6, 8) 
: = {1, 2, 4, 6} 
'R.H.S = (AMNB)U(AAC) 
= [{1, 2, 3, 4, 5, B)A{2, 4, 6, 8}] U 
{1, 2, 3, 4, 8 Ber, 4, 8)] 


= {2, 4, 6} U {1, 4) 
= {1, 2, 4, 6} 
So, LHS =R.H.S 
_ An(BUC) & (ANB)U(ANC) a 
(b) Find the standard deviation ‘S’ for the set of ° 
___humbers 12, 6,7, 3, 15, 10, 18,5, (A) 
Ans Xx 12+ 6+ 743415 +104 1845 
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S = 4.87 


1+sin6 1-sin® 
1-sinO® 1+sin@ 
i1+sin@ 1-sin6é 

EES LHS =7— Sing 1 sin 0 | 

1 + sin 6)(1 + sin 6) — (1 — sin 6)(1 — sin 
(1 -sin 6)(1 + sin 8) . 

_(1+sin6)*-(1-sin6)? 

~ (1)2 - (sin 6)? 

_ (1 +sin? @ + 2sin 6) — (1 4sin? 6 — 2 sin 0). 

re 1 —sin?0- “4 

_1+sin?6+2sin6@-1-sin?6+2sin6 

= (sin? @ + cos? 8) ~sin?6 _ 


Q.8.(a) Prove that: = 4 tan 6 sec 8: (é 
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(b) 


_1-1+ sin? @~sin?0+2sin0+2sin0 
sin? 0 + cos? 0 — sin? 0 








_4sin0 

~ cos?0 . * 
_,sind —1 
~ "cos 0‘ cos 0 


=4tan0sec0=R.HS Proved. 
Draw two circles with radii 2.5 cm and 3 cm. If. 
their centres are 6.5 cm apart, then draw two 
direct common tangents. (4) 





? 


2. 
B 3. 
4 


On 


_Construction: 


Draw a line segment OO’ of length 6.5 cm. 

Take O as centre and draw a circle with radius 3 cm. 
Take O’ as centre and draw a circle with radius 2.5 cm. 
At mid-point of OO’ called M. Take M as centre point 


and draw a circle with radius MO’, ) 
Cut MON = 3 - 2.5 = 0.5 and take O as centre, draw 


the circle with radius mON. This circle intersects the 


circle C, at point A, A’. | 
Join O with A, A’ and produce on both sides. OA and 


OA’ produced intersect the larger circle at P and Q. 
Draw O’P’ || OP and O'Q' || OQ. a 

By joining P with P’ and Q with Q’, we may get the 
required tangents. 
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Q.9. Prove that perpendicular trom te Gee a 
circle on a chord bisects it. (8) 
EGS Given: | | es 3 es 
M is the mid-point of any chord AB of a circle which 
centre at O. Where chord AB is not the diameter of the 
circle. : 








To prove: 
OM 1 the chord AB... — 
Construction: | : | me | 
Join A and B with centre O. Write 21 & 22 as shown. 
in the figure. | | - = 
Proof: 
. Statement Reasons 
AOAM <> AOBM___ | 
-mOA=mOB - Radii-‘of same circle 
mAM = mBM 
| mOM=mOM- . - 
‘2 AOAM = AOBM Do0= 5.55 
=> mZ1=m2Z2 . 
ie.,mZ1+mZ2 = mZAMB = 180° 
mZ1 =mZ2 = 90° 
OM 1 AB From (i) & (ii 





=] 





© 
fe) 
= 
= 
O 
a 


G) 
< 
D 
S 


Adjacent supplementary angle 


Prove that any two angles in the same segment 
of a circle are equal. 
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| 
| 
| Given: | 4 os teed 
mZACB = mZADB are the circumangles in the same 


segment of a circle with eerithe O. - 
| To Prove: 


4 mZACB = mZADB 

i Construction: . 

i Join O with A and O with B. 
i 

i 





; So that ZAOB is the central angle. 
Proof: 


f Statements | 
| Standing on the same arc 
"AB of a circle. 


_ ZAOB is the cerita angle Construction 


Reasons 






"whereas i , | 
_ZACB and ZADB a Given 


mZAOB = ‘2mZACB. (i) By theorem (External 


‘| angle is the oe internal 
| . : opposite angle): : 

-and mZAOB = 2mZADB (i, By theorem! 

=> 2mZACB = 2mZADB _ | Using'(i) and (ii) — 

i Hence, | 

'MZACB = mZADB- 
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